Abstract. Using Census Public Use Micro Sample (PUMS) data for 1980, 1990 and 2000, this paper documents a little-noticed feature of U.S. labor markets-that there is wide variation in the labor market participation rates and annual work hours of white married women across urban areas. This variation is also large among sub-groups, including women with children and those with different levels of education. Among the explanations for this variation one emerges as particularly important: married women's labor force participation decisions appear to be very responsive to commuting times. There is a strong empirical evidence demonstrating that labor force participation rates of married women are negatively correlated with commuting time. What is more, the analysis shows that metropolitan areas which experienced relatively large increases in average commuting time between 1980 and 2000 also had slower growth of labor force participation of married women. This feature of local labor markets may have important implications for policy and for further research.
Introduction
There is an extremely wide variation in female labor supply across metropolitan areas in the United States. Consider, for example, one large group of women: married non-Hispanic white women with a high school level education. In Minneapolis, 79 percent of such women are in the labor force, while in New York the proportion is only 49 percent.
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The goals of this paper are to carefully document this little-noticed feature of U.S. labor markets, to explore potential economic explanations for observed cross-city variation in married women's labor supply, and to examine the implications for the study of female labor supply generally.
While presented research suggests that a number of factors are at play in producing the large observed local variation in female labor supply, one explanation stands out: married women appear to be very sensitive to commuting times when making labor force participation decisions. It appears that rates of labor force participation for married women are much lower in cities in which commuting times are longer (i.e., in congested cities). Female labor supply is of course a topic of substantial active research. One reason for the interest in the topic is that women's labor supply is often the margin of adjustment in household responses to key policy changes, e.g., taxation of household income and welfare entitlement programs. A second reason for the interest stems from the fact that female labor supply has changed so dramatically over the last several decades in the U.S.
There are many studies of women's labor supply. Blundell and MaCurdy (1999) provide an excellent survey of this literature, and Killingsworth and Heckman (1986) overview earlier results. In addition to variation in labor supply by age, there are known differences between participation rates of mothers and women without children, as well as between women with different levels of education. However, most of the studies use national data, and results are aggregated at the national level, so no attention is given to the possibility of meaningful local variation. Although a small body of work in economic geography demonstrates that local differences in labor supply do exist (e.g., Odland and Ellis (1998) and Ward and Dale (1992) ), labor economists appear to have paid very little attention to variation in female labor supply across cities within the U.S.
There are number of reasons to believe that a careful analysis of cross-city variation in female labor supply is merited:
The first reason concerns an on-going discussion about the possibility that the U.S. labor market has now achieved a "natural rate" of female labor force participation. As is well known, the proportion of women in the labor force rose steadily during most of the second half of last century, but then slowed considerably in the mid-1990's, and levelled off in the 2000s.
2 Goldin (2006) , who points out the importance of considering different age groups separately (rather than simply looking at aggregate measures of female labor supply), notes that for some groups of women "a plateau ... was reached a decade and a half ago." Looking at variation across local labor markets brings an additional dimension of complexity. Should we expect that cities with low rates of labor force participation will continue to experience an increase in female labor supply until they reach the national average, or are there reasons to expect that some markets have a lower "equilibrium" participation rate than others? Second, comparisons of labor markets across industrialized countries have proved to be fruitful for understanding factors affecting labor supply. There is a substantial literature 2 These changes are documented by many authors, including Blau et al. (2002) , Blau and Kahn (2000) , and Juhn and Potter (2006) . As Juhn and Potter (2006) show, for example, among married women aged 20 to 60, rates of labor force participation increased from 44% in 1969 to 56% in 1979, 68% in 1989, and 72% in 1999, before dropping back to 71% in 2004. that compares U.S., Canadian, and European labor markets to explain differences in employment behavior. Nickell (1997) , Card et al. (1999) , Freeman and Schettkat (2001) , Alesina et al. (2005) are just a few examples. Countries differ in such policies as the minimum wage, employment protection, unemployment and other welfare benefits, and unionization, providing researchers with good reasons to conduct cross-county comparative analyses.
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An analysis of differences within the U.S. might give similar insights into the determinants of female labor force participation. The important difference of course is that there is little significant policy variation across cities in the U.S. Thus any cross-city variation in labor supply of women is unlikely to be the consequence of policy differences, but instead is driven by other location-specific characteristics.
Third, geographic differences in the labor supply of women could have important consequences for the design and implementation of policy. As noted above, married women may be the demographic group of workers whose behavior is most susceptible to policy changes.
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Many welfare policies, such as the Earned Income Tax Credit, Aid to Families with Dependent Children, and Supplemental Security Income, are designed to induce participation.
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If there are locational differences in female labor supply behavior, the response to tax and welfare reforms will vary across locations as well. Also welfare effects of these policies may vary across households, depending on where they are located.
Finally, if systematic city-specific factors play an important role in female labor supply, economists may be led astray if they ignore such features when undertaking empirical investigations.
The empirical focus of this paper is the labor supply of non-Hispanic white married women in 50 large U.S. metropolitan areas.
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Evidence is drawn from the Public Use Samples of the 2000 U.S. Census. The paper proceeds as follows:
Section 1 provides the basic facts about the city-specific labor supply of non-Hispanic white married women. The key finding is that there is significant variation across cities in women's labor force participation rates and average annual work hours. Variation is large also among sub-groups, including those with children and those with different levels 3 For example, Ruhm (1998) examines differences in policies regarding paid parental leave in nine European countries, finding an increase in women's employment associated with generous parental leave policies. See, e.g., Eissa (1995) and Blundell et al. (1998) for work examining income tax reforms and their effects on labor supply behavior.
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The effects of welfare reforms are discussed in Eissa and Liebman (1995) , Meyer and Rosenbaum (2001) , Blank (2002) , and Moffitt (2003) .
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For comparison, some evidence is also presented for non-Hispanic white married men. Issues concerning local variation in the labor supply of minority men and women are also very interesting, but are not the focus here.
of education. The evidence indicates that this variation is not the consequence of differing age or education distributions across cities.
Section 2 is a discussion of economic forces that might serve as potential explanations for the observed cross-cities variation in female labor supply. A number of factors are considered, but the most important discussion centers on the possibility that the variation in observed employment rates stems in part from differences across cities in labor demand.
It appears in fact that local labor market conditions do account for some of the cross-city variation in female labor force participation, but this seems to be only a small part of the story.
Section 3 contains the primary economic contribution of this research. An argument is developed about the effect of cross-city difference in commuting times (owing, for example, to differences in congestion across cities) for labor force participation. A model is set up which allows an examination of the effect of commuting time on an individual's reservation wage (which in turn determines the labor force participation decision). It is shown that the reservation wage is an increasing function of an individual's commute time. Arguments are presented about why women's labor supply decisions are more likely than men's decisions to be affected by commuting time.
Section 4 has empirical evidence concerning the predictions of the model. The crosssectional evidence indicates that in cities with longer average commuting times, female labor force participation rates are lower, even after controlling for labor market conditions. An analysis of the labor supply of white married women demonstrates the importance of commuting time for individuals' labor force participation decisions. Women with young children are particularly sensitive to longer commute. What is more, an examination of cross-city changes in female labor force participation from 1980 to 2000 indicates that increases in commuting times were associated with relatively slower growth in the participation rates of married women. In contrast, these same factors are found to have had no effect on married men's work force participation rates.
Finally, Section 5 provides a conclusion and discussion of directions for future research.
Differences in Labor Supply Across Labor Markets
This study focuses on the labor supply of married non-Hispanic white women who live in the 50 largest Metropolitan Statistical Areas (MSAs) in the United States. The focus on married women is motivated by the fact that these women are most responsible for the large changes in female labor supply (see, e.g., Juhn and Potter (2006) ). Women in racial and ethnic minorities are excluded to avoid the complications of dealing with additional dimensions to the analysis, and because sample sizes for these groups are much smaller.
The sample is restricted to individuals aged 25 to 55.
The main data used in the analysis is the 2000 Census 5 percent Public Use Micro Sample (PUMS). Individuals with imputed values are excluded from the analysis. The resulting sample is quite large, 423,300 observations. The PUMS data provide information on employment status. The three main categories are employed, unemployed and not in the labor force. For the most part, the analysis below looks at the "employment rate" as the measure of labor force participation in a local labor market, thereby including women who are reported as unemployed with those who are out of labor force.
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Included in the sample are women in the armed forces; they constitute 0.1 percent of the sample. Given this definition, the "labor force participation rate" of white married women in the sample is 71 percent.
To begin the analysis, participation rates are estimated for each of the 50 MSAs. Results are given in Table 1 for the two largest educational categories-women with a high school diploma and women with a college degree. Within each education group the results are sorted by participation rate from lowest to highest. The participation rates of high school educated women vary from just 49 percent in New York City to 79 percent in Minneapolis.
It is not surprising that college educated women are more likely to be employed than high school graduates. But they too have significant differences in labor force participation rates across MSAs. In Albany 80 percent of women college graduates are employed whereas in Honolulu the proportion is only 64 percent.
One could be concerned about the extent to which cross-city differences in the age distribution of women account for the observed labor force participation rates. Among women who have children at some point of their life, labor force participation tends to be highest at relatively young ages, before children are born, and then at older ages, after children become older. Thus women in their early thirties are more likely to have young children, and therefore have lower labor force participation than women in their late forties. As a consequence if an MSA has a disproportionately large share of women in late forties, the
The PUMS defines unemployed persons as those without a job and looking for a job. It is difficult to know the extent to which a married woman might indicate that she is looking for a job if she intends to return to work at some point, but is not actively currently seeking a job. In any event, none of the conclusions below are altered if unemployed women are instead included in the labor force. (Unemployed women are only 1.5 percent of the sample; the average unemployment rate is only 2 percent.) participation rate would be relatively high simply because of the age distribution. To address this concern estimates are "standardized" using the national age distribution. First the age distribution f (a) is calculated for all the women in a sample. Then in each MSA j, for each age a the employment rate E j (a) is found. Finally, a standardized participation is obtained for MSA j rate: Table 2 lists participation rates for a few MSAs (rather than all 50, as in Table 1 ): the MSA with the lowest participation rate, the median MSA, and the MSA with the highest participation rate, as well as some percentiles. Clearly, "standardizing" over the age distribution does not change key results; standardized participation rates of high school educated women vary across cities from 48 percent to 79 percent. For women with college degree, the range is between 63 and 80 percent.
Participation rates are also calculated for the full sample. For this purpose, standardization is done on both age and educational level. Results are reported in Column 3 of Table 2 . Also, for these same women, participation rates were calculated standardizing in addition on non-labor income (primarily husband's income), with virtually no impact on the results. Table 3 provides participation rate statistics comparing women with young children who are less than 5 years old, women with children none of whom is younger than 5, and women without children.
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As expected, women without children are more likely to work than other women. More importantly, though, there are big differences across cities for each group.
For example, only 26 percent of high school graduates with children under 5 years old work in the MSA with the lowest participation rate (New York) but 68 percent of the same group works in the MSA with the highest rate (Minneapolis). Large differences are also found for high school graduates without children; only 54 percent of these women worked in the city with the lowest participation rate (Honolulu), while 81 percent worked in the city with the highest rate (Minneapolis).
An alternative measure of labor supply commonly used by researchers is annual work hours. The analysis presented in Tables 1-3 is repeated for this measure. Annual hours are computed as a product of individuals' reported "weeks worked last year" and "usual weekly 8 For the full sample, the Spearman rank correlation between raw participation rates and age-education adjusted rates is 0.95; the rank correlation between the raw rates and rates standardized also by non-labor income is 0.92.
9 Studies show that work force participation behavior of women with children of pre-school age differs from women with older children. See, for example, Gelbach (2002) .
hours." Tables 4-6 give these results. As in the case of participation rates, annual hours differ significantly across local labor markets. Consider, for example, results given in Table   4 : for women with a high school education, the range is from 862 hours worked per year (in New York) to 1,456 hours (in Minneapolis). Similarly, women with a college education averaged as few as 1,150 hours per year (in Salt Lake City) or as much as 1,500 hours (in Albany). Table 5 demonstrates that "standardizing" on the age distribution does not alter the results.
Average annual work hours are given for women with children, without young children and without children separately in Table 6 . As with participation rates, substantial differences in work hours appear across cities for each group. For example, the average annual work hours of high school educated women with children under 5 years old is 445 hours in lowest MSA (New York City) and it is more than double that, 1,191 hours, in highest MSA (Rochester).
A Discussion of Possible Explanations
The empirical evidence presented in the previous section shows that for married women both labor force participation and average hours works vary widely across the U.S. cities.
The question is what factors are responsible for that variation. Evidence given in the previous section indicates that some simple explanations can be ruled out. The wide variation is not the consequence of differences across cities in the age distribution, education distribution, presence of children, or non-labor income (primarily husband's income).
Do Married Women Work in Response to a High Cost of Living?
One intuitively appealing hypothesis is that married women are more likely to work in relatively expensive cities, perhaps because their income is crucial to pay for high housing costs.
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If such considerations are important, it is not apparent in the data. As 
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In theory, differences in relative prices across locations can have important and unexpected effects relevant to labor economics (see, e.g., Black et al. (2007a) and Black et al. (2007b) ), but for the case of married women's labor supply there is no obvious effect of price differentials across cities.
10 For instance, Fortin (1995) , using data from the 1986 Canadian Family Expenditures Survey, shows that labor supply of some married women is affected by mortgage commitments. 11 The estimated correlation (−0.43) is based on a quality-adjusted housing price index developed by Chen and Rosenthal (2006) .
Is the Labor Supply Being Affected by Child-Care Costs?
Cross-city differences in the child-care costs may explain some of the variation in female labor supply.
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I make no attempts here to directly evaluate cross-city differences in child-care costs on the labor supply of mothers with young children. But there are good reasons to believe that childcare costs are at best a small part of the story. First, participation rates and average hours worked vary greatly across cities even among married women without children-women who presumably are little affected by differences in child-care costs. Second, across the 50 cities in the study, labor supply measures for women with children and women without children are positively correlated.
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Thus, it appears likely that the same city-specific factors affect both married women with children and without children.
Is Participation Being Driven by Local Labor Market Conditions?
Labor market outcomes are of course driven by both supply and demand. The variation in labor supplied observed across U.S. cities is likely a reflection to some degree of differences in local labor market conditions-conditions that affect all workers, not only married women. This possibility bears some discussion.
As a first step, participation rates and annual work hours are computed for non-Hispanic white married men living in the 50 MSAs. As with the women, the sample includes individuals aged 25 to 55. A summary of the results is reported in Table 3 .7. In contrast to married women, there is almost no variation in labor force participation of white married men across cities. The difference in men's participation rates between lowest and highest MSA is 6 percentage points and the difference between 10th and 90th percentile is only 3 percentage points. There is also little variation in men's annual work hours.
Not surprisingly, there is indeed a positive correlation between MSA-specific labor force participation rates of white married men and women.
14 This indicates that employment opportunities in local labor markets may explain some of the cross-city variation in observed female labor force participation.
In an effort to better understand the role of local labor demand for explaining the variation in women's labor force participation, it makes sense to focus on local unemployment rates.
Women's unemployment rates are mechanically related to participation rates as defined in this study. So as an alternative one can use the unemployment rates constructed for men 12 The evidence on the magnitude of labor supply elasticity with respect to child care costs is mixed and the range is wide. (See Blau (2003) for a review of this literature.) Baker et al. (2005) analyze the impact of Quebec's subsidized child care program on labor supply of mothers, finding a significant but relatively small impact.
13 The correlation is 0.83 and is significant at the 0.01 level. 14 The correlation is 0.48 and is significant at the 0.01 level.
as a measure of local labor demand. In particular, unemployment rates of men aged 25 to 55 years old are computed for each of the 50 MSAs (using the usual definition, i.e., the proportion of people in the labor force who are unemployed). To account for differences in demographic distributions across cities, the unemployment rates are standardized using the national distribution of race, age, and education. These standardized unemployment rates for men in the 50 MSAs vary between 2.2 percent and 5.6 percent. Comparable unemployment rates are also computed for different demographic groups separately. In the 50 cities the range of unemployment rates of men with a high school education are between 2.3 and 7.1 percent, for white men the range is 1.3 to 4.9 percent, and for black men it is 1.9 to 15 percent.
There is a negative correlation (significant at the 0.05 level or lower) between married women's labor force participation and the unemployment rates for each of the following groups: all men, high school educated men, and white men only. Thus in cities with higher unemployment rates for men (i.e., cities with fewer employment opportunities), married women have lower participation rates.
The evidence is thus consistent with the idea that demand shocks influence the quantity of labor supplied by women. But further examination suggests that this is only a modest part of any explanation for the large observed cross-city differences. For example, in the ten cities with the highest participation rates of women, the average participation rate is 76.7 percent, while in the ten cities with the lowest participation rates it is 66.1 percent.
The difference between these two is more than 10 percentage points. But the average unemployment rates for men in these two groups are very similar; the unemployment rate is only 0.63 percentage points lower in cities with high female participation rates (3.44% vs 4.07% ).
Having said this, as an empirical matter, labor markets with stronger demand (as measured by low unemployment for men) do on average have higher levels of labor participation among married women. It is important to keep this feature of the markets in mind when conducting explorations of other potential explanations.
Is High Participation Driven by High Wages?
Of course women's labor decisions are influenced by wages; a positive demand shock in a local labor market might be expected to increase the wage, thereby increasing the quantity of labor supplied. Thus another natural way to examine for a systematic impact of demand shocks on female labor supplied is to see if high participation is being driven by high wages.
As a starting point one might be tempted to look at the correlation across the 50 cities in the observed wage for women (among women who work) and the participation rate.
The relationship between these variables is in fact negative, with a correlation coefficient of −0.46.
15
Of course, given the selection process of women into the labor market, interpretation is difficult. Women who choose to work will generally command higher market wages than the wages that would have been earned by the non-working women (had they chosen to work); working women are disproportionately drawn from the high end of the talent pool. So a finding that women's wages are typically high in low-participation cities is not especially informative about the role of demand shocks.
If one assumes that wages of men and women are similarly affected by local labor market conditions, though, men's wages can be used as an appropriate proxy. The analyses given above are admittedly rather rough, but they do seem to point to a simple conclusion: The very large differences across cities in observed female participation rates are unlikely to be the consequence of temporary differences in labor demand. Further investigation into factors that might cause women's supply to differ across cities is warranted.
What About Other Possible Explanations?
There are doubtless many factors at play in influencing observed patterns in married women's labor supply, some of which might not be at all obvious. For example, there is evidence that social norms affect labor supply decisions of women, and these norms might vary across areas of the country. Fernández et al. (2004) , for instance, show that wives of men whose mothers worked are more likely to work.
A study of "power couples" by Costa and Kahn (2000) offers another possible explanation.
They show that college educated couples prefer to live in large metropolitan areas. If college educated women are disproportionately located in large cities, the average participation 15 This correlation coefficients is significant at the 0.01 level (as are the correlation coefficients reported in the next paragraph). The "hourly wage rate" is calculated as the individual's reported annual "wage income" divided by the product of the reported "weeks worked last year" and "usual hours worked per week." 16 As shown above, virtually all non-Hispanic white married men aged 25 to 55 work, so the selection problem is likely small for this group. The MSA-specific average wages for white married men is very highly correlated with the wages of working women.
rate in these cities would be higher than in smaller cities. This explanation, however, is less relevant for understanding labor supply differences between large cities.
The goal of this study, though, is to find a simple economic explanation, and in the next section, one such explanation is examined-the role of commuting costs that vary across cities.
A Model of Labor Supply with Commuting Time
Among the important systematic ways in which cities differ are traffic patterns, congestion, and the resulting length of the commute to work. Commuting time can be viewed as a fixed time cost of going to work. The possibility that commuting time plays an important role in family labor supply decisions (and indeed that the choice about labor supply and about where to live are a fundamentally joint decision) is explored in a classic paper by Oi (1976) . Cogan (1981) presents an analysis of labor supply with fixed money and time costs of labor market entry, arguing that fixed costs "are of prime importance in determining the labor supply behavior of married women." The general idea is developed in the urban economics literature, motivating a small empirical literature. For example, Gordon et al. (1989) show that women have shorter commute times than men regardless of income, occupation, or marital status.
This research builds on these findings and extends this logic to the inter-location set up. As is well known, and discussed further below, some cities have commute times that on average are much longer than in other. In cities like New York or Los Angeles almost everybody faces a long commute; even "short" trips take a longer time than in other cities.
The goal is to explore how differences in city commute times affect married women's labor force participation decisions.
The main ideas can be illustrated with the following model. Suppose preferences are given by a strictly quasi-concave and increasing, twice-differentiable utility function u(L, G) that depends on hours of leisure L and consumption good G. Work hours are denoted by H and the total number of available hours by T , so that H + L = T . The budget constraint is given by equation G + wL ≤ N + wT , where w is the wage per unit of time, N is nonlabor income, and price of consumption is set to 1. The budget constraint then has a clear interpretation-an individual uses full potential income to purchase a consumption good and to "buy" hours of leisure.
Solving the maximization problem gives the usual first order conditions:
If the first order conditions are satisfied with equality, there exists an interior solution (see Figure 1a) . If the first order conditions do not hold with equality, a corner solution corresponding to non-participation is obtained (as in Figure 1b) . The "reservation wage" w R is defined to be the wage rate such that a person works if w R < w and does not work otherwise; and can be obtained from the condition L * (w R ) = T . Now suppose commuting time C is included in the problem, so that H +C +L = T . Then the full income is N +w(T −C) and the budget constraint becomes G+wL ≤ N +w(T −C).
Notice that the budget set now is non-convex. In this case even an interior solution, that satisfies first order conditions with equality,
is not necessarily the optimal solution, as Figure 2a shows. In the picture, the indifference curve IC 1 gives an interior solution but IC 2 , which corresponds to non-participation, provides higher level of utility.
The reservation wage in this case is somewhat more difficult to find as well. It is a solution to the following system of equations:
The above system says that reservation wage w R is given by a slope of the budget line that is tangent to the indifference curve that goes through the point of the budget constraint corresponding to non-participation decision. 
Next, differentiating the second equation of the system (4) with respect to C, substituting in equality (7), and rearranging, gives
Thus the derivative of the reservation wage w R with respect to commuting time C is positive;
a person who faces a longer commute has a higher reservation wage.
The reservation wage is of course the key to the labor force participation decision; an individual works if her reservation wage w R is below the market wage w and does not otherwise. With this in mind, consider two cities in which the distribution of ability among women is similar. Assuming that wages are proportional to ability, the wage-offer distributions would also be similar in the two cities. However, in the city with a longer commute each woman has a higher reservation wage than her same-ability counterpart in the city with the shorter commute. Thus the labor force participation rate is lower in the city with the relatively longer commute.
Equation (8) can be rewritten in the following way:
giving the elasticity of the reservation wage with respect to commuting time. This elasticity ξ is the ratio of commuting time to total number of work hours. Notice that in general, for an individual who works relatively fewer hours, the elasticity of the reservation wage with respect to commute time will be relatively high.
In simple labor supply models, such as the one outlined here, it is customary to let L simply represent hours that are not devoted to labor market activities. Besides time for rest, "leisure" then includes hours spent on child care and household work, for instance.
Consider, though, the implication of an alternative way of thinking about the division of time across various activities. In many families, the woman takes responsibility for a disproportionate share of child care and other housework, leaving less time available to divide between non-household work and "actual leisure."
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In turn, we might expect the commute-elasticity to be higher for women than for men.
Specifically, replace total number of hours T with T − h in the above analysis, where h represents hours devoted to household production. Then
If household production hours h are higher for a woman than for an otherwise similar man, her reservation wage will be more sensitive to a commute time increase than will the man's reservation wage. Similarly, women who have chosen to allocate a relatively large fraction of their time to housework, such as women with young children, will generally have their reservation wage most affected by the commute time.
The model shows that an individual's reservation wage is always increasing in the commute time, and therefore that participation in the work force is decreasing in the commute times. Thus people who live in cities with longer commute times will typically have higher reservation wages and lower labor force participation. Arguments are presented that also lead us to believe that women are more likely than men to be affected by longer commutes.
4. An Empirical Analysis of Labor Supply and Commuting Time 4.1. MSA-level analysis. To begin the empirical analysis, average commuting time is computed for each of the 50 MSAs. The Census asks respondents about how long it takes them to get to work; this number is multiplied by two to obtain the daily commute measure.
For each MSA, average daily commuting time is estimated for working married women, women with children and married men. These results are summarized in Table 8 . Women on average have shorter commute than men, and women with children commute even less.
For men, commuting to work and back takes on average at least 40.6 minutes a day (in Dayton) and can be as much as 70.1 minutes a day (in New York). For women, the daily commute varies between 36 and 57.7 minutes a day on average, depending on the MSA. In short, the cross-city differences in average daily commute are very substantial. The cities with the longest commute times are New York, Washington, D.C., and Chicago. Dayton, Oklahoma City, and Buffalo have the shortest average commute times in the sample of 50
MSAs.
17 The tendency of women to take on the larger share of household tasks might be because of societal norms or might stem from an efficient division of labor (e.g., if the woman has a comparative advantage in child care). The analysis of the intra-household division of labor is presented in a classic work by Becker (1981) .
To illustrate how important commuting time is, notice that in the median MSA a married man works 2260 hours a year ( Table 7 ). Assuming that he works 5 days a week for 50 weeks, in a median MSA, a typical married man works 9 hours a day and spends 50 minutes a day commuting.
To examine an effect of commute times on participation decision of women it is necessary to have a measure of average commuting time in an MSA. Since many women do not work, there is a selection bias in our estimates of their average commute. Thus, women's average commute time cannot be used as such a measure. On the other hand, most white married men do work. Their average commuting time can serve as an indicator of the difficulty of the commute in a city.
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In what follows this measure is referred to as an MSA daily commuting time.
Comparing participation rates of married women
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and average daily commuting time in each MSA, we find a negative statistically significant correlation of −0.49 between them.
In contrast, there is observed no correlation between MSA daily commuting time and MSA participation rates of white married men. The fact that wives' labor supply is more sensitive to commute time than husbands' labor supply is consistent with the model given above. Table 9 reports the results from a linear regression where the dependent variable is the MSA labor force participation rates and MSA commute time is the explanatory variable.
The analysis is performed separately for high school educated women and for women with a college degree as well as for the full sample. For each group, model (1) reports bivariate regression results, model (2) includes the MSA unemployment rate as a control.
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The results show that an increase in the MSA daily commuting time is generally associated with a decrease in the MSA labor force participation rates of married women. The effect is largest for women with a high school diploma. A 1 minute increase in the MSA daily commute time is seen to be associated with a 0.4 percentage point lower labor force participation rate of high school educated women. The labor force participation rate of women with a college degree is lower by 0.2 percentage points when average MSA commuting time is 1 minute longer. For the full sample, the estimated decrease is 0.3 percentage points. Including MSA unemployment rates to control for local labor market conditions
18 As an alternative measure, city commute data provided by Census were used. The numbers are very close to the estimates reported in does not reduce the explanatory power of the MSA daily commuting time. The estimated effects of commuting time are almost identical in two specifications.
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Notice also that if there is a selection bias, so that women with higher preference for shorter commute move to the cities with shorter average commute, the effect is underestimated. Unfortunately, the selection issue cannot be addressed with the available data.
Individual level analysis.
This part of analysis looks at individual level data, examining the relationship between the average MSA commute and women's labor force participation decisions. The theory outlined above indicates that women in MSAs with a longer commute will be relatively less likely to participate in the labor market. A second prediction of the theory is that women who must allocate a relatively higher fraction of their time to household activities (e.g., women with children) will be more sensitive than other women to longer commute times when making the labor force participation decision.
The dependent variable is binary as it simply indicates whether a woman is in a labor force or not. To estimate the labor supply function, I tried both a probit model
and a linear probability model
where lfp is a dummy variable and x ik are a set of covariates (and Φ(·) is the cumulative distribution function of the standard normal distribution). The two models gave nearly identical predictions. The results from linear probability model are reported because they are easier to interpret. The dependent dummy variable, labor force participation, is multiplied by a 100 so that the probability can be discussed in percentage points.
The usual problem when estimating labor supply is that wages are observed only for those who work. The approach here is to include in each regression only women with exactly the same level of education, i.e., women who are likely to have similar levels of market productivity.
22
To test the model's predictions that women with children are more sensitive to commute time than other women, the sample is also divided into three separate 21 It is interesting that MSA daily commuting time seems to be an independent factor from the MSA unemployment rate. In fact, there is zero correlation between the two variables. 22 While there is substantial debate on the validity of education as an instrument in this context, in fact education is frequently used as an instrument in estimating labor supply. See, for example, Ham and Reilly (2002), MaCurdy (1981) , Altonji (1986) , Ham (1986), and Reilly (1994) .
groups: women with children younger than 5 years old, women with children none of whom is younger than 5, and women with no children.
Panel A of Table 10 In Panel B of Table 10 , the model specification includes other factors that affect labor supply decisions, such as the number of children, non-labor income,
23
and controls for 5-years age intervals. In addition, an MSA unemployment rate for white men is included to control for local labor market conditions. When these factors are included, the estimated effects of the average MSA commuting time on labor supply decisions are slightly smaller than the ones reported for the simple model in Panel A. However, the overall pattern of the response to an increase in commuting time is the same.
The labor supply function in the specification presented in Panel B of Table 10 includes non-labor income (primarily husband's income). Because the data are cross-sectional, this income includes a transitory component. As it discussed in the classic work on female labor supply by Mincer (1962) , the husband's permanent income may be the more relevant 23 Non-labor income is calculated as a difference between family income and woman's income from wages.
Using husband's income (i.e., the difference between family income and woman's total own income) gives essentially the same results as the two measures are highly correlated.
construct for affecting a married woman's labor supply.
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This concern is especially relevant for cross-sectional work because the husbands' current income will be correlated with current city-specific conditions. I use husband's education as an instrument for permanent income and then report the results from the reduced-form equation estimation in Panel C of Table   10 . The estimates of the effect of the MSA commuting time on labor supply are slightly bigger than those reported in Panel B, and are quite similar to the Panel A estimates.
Estimation results presented in Table 10 assume an independence of observations. It is reasonable to expect, however, that there exists some correlation between unobservable characteristics of observations within an MSA. If this is the case, robust standard errors are needed to perform accurate inference. Table 11 reports robust standard errors. They are obtained using Huber-White sandwich estimator of the variance using clustering on 24 In fact, the empirical exercise presented above is similar in spirit to Mincer (1962) , who also uses crosscity variation to examine female labor supply. His work of course does not consider commuting times, and in this paper is not trying to estimate labor supply elasticities. 25 The reported source is Schrank and Lomax (2005) from the Texas Transportation Institute.
Assuming that average MSA commuting time and annual congestion cost have uncorrelated measurement errors, using annual congestion cost as an instrument provides consistent estimators for all parameters of the model.
The results of the OLS estimation of the linear probability model with robust standard errors for a sample of 48 MSAs are reported in Table 12 . The estimated coefficients are almost identical to those obtained from estimating the model for a sample of 50 MSAs in Table 11 . Table 13 Table 3 .9.
Longer average MSA commuting times are associated with lower MSA female labor force participation rates. The relationship is stronger for high school educated women than for college graduates. Including the MSA unemployment rate of white men in the regression to control for labor demand conditions does not change the effect of a longer commute on the employment rates of white women.
It is also interesting to see if changes in commuting time over the decades under study affect city-specific trends in women's labor force participation. In order to conduct such an analysis, first the differences in female participation rates between the Censuses for each city are calculated. A summary of these statistics is given in Table 15 The changes in labor force participation were slightly bigger for college educated women than for high school educated women. As Table 15 demonstrates, city-specific trends in female labor supply vary in magnitude and timing. This illustrates the possibility that aggregate analyses based on nation-wide data may lead researchers to miss important determinants of female labor supply. Table 16 shows the summary of MSA-specific changes in the average commuting time over the decades. Interestingly, average commuting time grew rapidly during the 1980s, with only moderate increases (and even decreases in some places) in the 1990s. Between 1980 and 2000 the daily MSA commute increased by about 27 minutes on average but in some places by as much as 35 minutes. However, the increase was not at a constant rate.
After steep increases between 1980 and 1990, the MSA commuting time increased only 2 minutes on average between 1990 and 2000.
The next step is to examine a relationship between changes in commuting time in a city and changes in women's participation rates over the same period of time. To control for changes in labor market demand conditions over the years, changes in unemployment rates of white men are also included (in specification (2) for each regression). Results are presented in Table 17 . Panel A shows the results of the linear regression estimation for the full sample of white married women. Panels B and C present the results for women with a high school degree and for women with a college degree respectively. Table 17 reports a negative relationship between the change in commuting time in the MSA and the change in employment rates of white married women in that MSA. In other words, cities in which commuting time has increased most rapidly also experienced a slower rise in female labor force participation rates. The result is quite robust for all groups. This measured negative relationship is stronger when the longer time period is considered as there is more variation in the data. The importance of fixed time cost of commuting on labor supply behavior of white married women can thus be seen not only in cross-sectional data but also in changes in labor supply over time.
Concluding Remarks
Using Census Public Use Micro Sample (PUMS) data for 1980, 1990 and 2000, this pa- per documents that there is a wide variation in labor market participation rates of white married women in 50 large U.S. metropolitan areas. Significant differences are reported for women with different levels of education as well as for women with and without children. Among a number of explanations for observed cross-city differences in female labor supply one emerges as particularly important: married women's labor force participation decisions appear to be very responsive to commuting times. There is a strong empirical evidence across three decades that demonstrates that labor force participation rates of married women are negatively correlated with commuting time. What's more, the analysis shows that metropolitan areas which experienced relatively large increases in average commuting times between 1980 and 2000 also experienced slower growth of labor force participation of married women. The empirical evidence, together with a simple model that illustrates how a fixed time of commute decreases the probability of labor force participation, suggests that longer commuting time has a negative causal effect on the labor force participation of married women.
This argument would be stronger if it were possible to find appropriate instruments that affect commuting times but otherwise have no effect on labor supply behavior. However, this is not an easy task because of the related problem of sorting, e.g. if places where commuting times become shorter then attract more people who have chosen to participate in the labor force (and therefore commute).
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26 Consider, for example, the construction of a rail transit extension to a particular neighborhood. This decreases commuting times but also makes the neighborhood more attractive to commuting people. BaumSnow and Kahn (2000) show that while rail transit improvement increases ridership, the increase is mostly due to new migrants.
While finding such instruments, perhaps provided by natural experiments, is an important goal for future research, the presented evidence suggests that longer commuting times discourage some women from joining the labor force. These findings have several interesting implications.
One possible implication concerns the century-long increase in the female labor force participation-the increase in married women's participation from only about 7 percent in 1900, to current rates (near 70 percent). There are doubtless many factors contributing to this trend, many of which have received careful examination in the literature. Little attention has been given, though, to the possibility that part of this trend is due to the reduction in commuting costs, owing to improvements in transportation technology (the expansion of modern public transportation, the introduction and continued improvement in automotive technology, improvements in roads, etc.) and because of changes in residential patterns.
The presented findings about the wide cross-city variation in the labor force participation of married women also introduce a new dimension to the current discussion about trends in female labor supply. In particular these findings complicate discussions about women having reached a "natural rate" of labor force participation. The issue is how close to one we can expect this participation rate to be. Goldin (2006) , Juhn and Potter (2006) and others
show that labor force participation rates depend on a combination of demographic factors such as age, presence of children, education, and race. The "natural rate" of participation is expected to be different for different groups. This paper suggests that the maximum achievable rate of labor force participation for each group would also vary across cities (and also across countries) because of differences in commuting time.
Of course, commuting times in local communities also depend on population density, the resources devoted to transportation, and local planning (e.g., zoning laws that may sometimes serve to isolate residential communities from job locations). Thus, from a public policy perspective, it may be that targeted actions that reduce commuting times, would thereby increase labor force participation by women.
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This research represents only an initial attempt to document and investigate locational differences in female labor supply. Many related issues and questions remain for further investigation, both in future versions of this study, and in subsequent research.
27 In this sense the work here is related to the "spatial mismatch hypothesis" literature that typically looks at job accessibility as a determinant of the generally poor employment prospects of minority workers. This idea was first introduced by Kain (1968) .
First, as discussed above, it would be interesting and important to provide further evidence about causality, by searching for natural experiments that affected commuting time but did not have a direct effect on labor supply behavior. One such example is perhaps Boston's "Big Dig" construction project that affected commute times of many people. Another possibility might be a natural disasters that disrupted commuting.
Another issue concerns understanding the importance of variation in labor supply across cities for tax and welfare policy. From this paper's model it is easy to see that because the time cost of commuting increases the reservation wage, a decrease in income tax, for instance, would induce larger increases in work participation by women in an MSA with shorter average commutes than in an MSA with longer commutes. It would be interesting to empirically test this prediction. Furthermore, a study of the differential effect of welfare reforms on the labor supply of women in different cities could provide new insights for devising better policy.
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Most empirical research in labor economics is conducted at the national level, with little attention given to the possibility that local labor markets differ in important ways.
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This research represents an attempt to increase our understanding of labor market behavior by looking at cross-city variation in labor market outcomes, in particular the labor force participation of married women. There is surely a rich set of interesting issues yet to be examined around the interactions of urban characteristics and labor market outcomes.
28 Policy issues become more complicated yet in a multi-period labor supply model. Such questions await further examination. 29 Blau and Kahn (2005) , for instance, consider changes in elasticities of labor supply of married women between 1980 and 2000 using national-level data. Because of the differences in labor supply behavior of married women across metropolitan areas, the labor supply elasticities are likely to vary across locations. My ongoing research investigates cross-city differences in the elasticities of labor supply of married women and explores the implications of this variation for the analysis of changes in labor supply elasticities over time. MSAs. The MSA-specific averages are standardized using the sample age distribution (or age-education distribution for the last column). Notes: Data are from the 2000 Census PUMS. The sample consists of non-Hispanic white married men aged 25 to 55 years with non-imputed data. The unit of observation is the MSA. There are 50 MSAs. The MSA-specific averages are standardized using the full sample distribution of age and education. Bootstrapped standard errors were computed using 1000 iterations for each MSA. We do not report standard errors here to simplify presentation. Standard errors were very small-between 0.001 and 0.01 for participation rates and between 4.7 and 24.6 for annual work hours. Significance levels: † : 10% * : 5% * * : 1% Note: Data are from the 2000 Census PUMS. The dependent variable is a labor force participation dummy multiplied by a 100 (so interpretation is in percentage points). The sample, drawn from the 2000 PUMS, consists of non-Hispanic white married women aged 25 to 55 years with non-imputed data, living in 50 largest MSAs. The MSA unemployment rate is for white men and is measured in percentage points. Controls for the woman's age are a set of dummy variables for each of the 5-year intervals between 25 and 55 years old. Controls for husband's education are a set of dummy variables for each education category (e.g. less than high school, high school diploma etc.) Significance levels : † : 10% * : 5% * * : 1% Note: Standard errors are clustered at MSA level. Data are from the 2000 Census PUMS. The dependent variable is a labor force participation dummy multiplied by a 100 (so interpretation is in percentage points). The sample, drawn from the 2000 PUMS, consists of non-Hispanic white married women aged 25 to 55 years with non-imputed data, living in 50 largest MSAs. The MSA unemployment rate is for white men and is measured in percentage points. Controls for the woman's age are a set of dummy variables for each of the 5-year intervals between 25 and 55 years old. Controls for husband's education are a set of dummy variables for each education category (e.g. less than high school, high school diploma etc.) Significance levels : † : 10% * : 5% * * : 1% Note: Standard errors are clustered at MSA level. Data are from the 2000 Census PUMS. The dependent variable is a labor force participation dummy multiplied by a 100 (so interpretation is in percentage points). The sample, drawn from the 2000 PUMS, consists of non-Hispanic white married women aged 25 to 55 years with non-imputed data, living in 48 largest MSAs. The MSA unemployment rate is for white men and is measured in percentage points. Controls for the woman's age are a set of dummy variables for each of the 5-year intervals between 25 and 55 years old. Controls for husband's education are a set of dummy variables for each education category (e.g. less than high school, high school diploma etc.) Significance levels : † : 10% * : 5% * * : 1% Note: Data are from the 2000 Census PUMS. The dependent variable is a labor force participation dummy multiplied by a 100 (so interpretation is in percentage points). The sample, drawn from the 2000 PUMS, consists of non-Hispanic white married women aged 25 to 55 years with non-imputed data, living in 48 largest MSAs. The MSA unemployment rate is for white men and is measured in percentage points. Controls for the woman's age are a set of dummy variables for each of the 5-year intervals between 25 and 55 years old. Controls for husband's education are a set of dummy variables for each education category (e.g. less than high school, high school diploma etc.) 1980-2000 1980-1990 1990-2000 (1) (2) (1) (2) (1) 1980-2000 1980-1990 1990-2000 (1) (2) (1) (2) (1) 1980-2000 1980-1990 1990-2000 (1) (2) (1) (2) (1) There are 50 MSAs included in the analysis. In each of the regressions, the dependent variable is change of LFP rates of non-Hispanic white married women in each of the 50 MSAs in the indicated time period. It is measured in percentage points. The independent variable is the change in average MSA daily commuting time of non-Hispanic white married men over the same period. The sample size is thus 50 in each regression.
